S-2 H 2 O 2 Absorbance-concentration curve
is the absorbance-concentration curve generated using known concentrations of •cm -1 was found within the aforementioned ranges using a cuvette with an optical path-length, l, of 1 cm.
Morphology
Scanning electron microscope (SEM) images were collected using a FEI XL30 SEM-FEG.
Accelerating voltages between 20-30 kV were used at a working distance between 6.6-6.8 mm, and magnification of 80 kX. Brightness and contrast of the shown 16-bit images were digitally adjusted using ImageJ at which 0.4 % of the brightest pixels were saturated at a gray-value of 65,535 to better visualize the crystallite morphology.
S-3
A B Figure Ag/AgCl sat. KCl) in an aqueous acidic electrolyte can remove non-diamond carbon content at the boundaries of BDD grains, potentially altering the overall morphology of the BDD crystals. [7] [8] [9] Thus, the electrochemical studies from -2.5 to 3.5 V vs. Ag/AgCl sat. KCl presented here may etch the non-diamond carbon. However, since the removal is selective of just the small fraction of the non-diamond content on the surface (< 0.75 % of the grain volume), 1,10 the changes to the grain size, and overall morphology will be small. Figure S2 displays minimal change in the overall grain size, and morphology after 30 minutes of polarizing at 2.5 V vs. Ag/AgCl sat. KCl in 0.12 M Ti(SO 4 ) 2 . Therefore, observed differences across the polarized electrodes are attributed to alterations of surface chemistry, and not gross crystallite morphology.
S-4

X-ray Photoelectron Spectroscopy Analysis of Regional Spectra
Spectra Treatment
Collected spectra were calibrated, analyzed, and deconvoluted using Casa XPS software following best practices as outlined in Briggs and Grant. 11 All data reported were the average result of 3 measurements per electrode sample. The XPS C 1s regional spectra seen in Figure   S3 were normalized against the bulk peak maximum located at 285 eV, with background subtraction carried out using a Shirley background fit. Following a similar protocol as Ayers et al., 12 peak assignments were made in reference to the characteristic sp 3 diamond-like-carbon C-C bonding peak located at 285 eV. For non-diamond carbon bonds, the following assignments were made: sp 2 C=C (graphitic carbon) was assigned to -1.1 eV, C-H (hydrocarbon) was assigned to +0.5 eV, C-OH (hydroxyls bonded to carbon) was assigned to +1 eV, C-O-C (ether groups) was assigned to +1.7 eV, C=O (carbonyl groups) was assigned to +3.4 eV, and COOH (carboxyl groups) was assigned to +4.1 eV. Deconvolution, and subsequent quantification of C 1s regional spectra, was carried out using Gaussian-Lorentzian peak shapes and +/-0.2 eV constraints for FWHM and peak position, respectively, where the FWHW was set to 1eV. The resulting deconvoluted peak area quantities seen in Figure S4 were then summed to equal the relative amount of functional groups corresponding to the C-H, C-OH, C-O-C, C=O, and COOH as well as relative C=C (sp 2 ) content for each electrode and plotted as seen in Figure 4B . For details not mentioned herein, XPS spectra were analyzed following best practices as outlined in Briggs and Grant. respectively. Survey spectra were collected across 50-2000 cm -1 from which regional spectra across 1100-1600 cm -1 were extracted which coincide with sp 3 and sp 2 carbon bonding vibrational modes. Each spectrum was the result of 5 accumulations using a collection time of 5 s. Three spectra from each electrode sample at different spots were collected, and then averaged for use as a representative spectrum of each electrode. These spectra were then normalized against the sp 3 carbon resonant, T, peak intensity at 1296 cm -1 , and background subtracted by a linear fit between the spectra points at 1100 and 1600 cm -1 . These spectra can be seen in Figure S5 . Peak assignments were made following Ferrari and Robertson. Since Raman spectroscopy is largely considered a bulk characterization technique, 16 spectra shown in Figure S5A further confirm that the functional groups occur at the BD-UNCD crystallite surface. Despite the employed visible excitation wavelength (λ = 633nm) preferring sp 2 vibrational modes (G peak), 17 there is little change in the relative intensities between the T (sp 3 bonded carbon) and G peaks at 1296 and 1537 cm -1 , respectively. There is a slight decrease in the intensity of the peak centered at 1225 cm -1 which is coincident with a decreasing minima at ~1404 cm -1 . A similar trend was observed by Ferrari and Robertson. 15 They ascribed peaks near these wavenumbers to transpolyacetlylene segments present at grain boundaries resultant from an alteration of disordered sp 2 bonded carbon at the surface. 18 These effects tend to couple and decrease proportionally with increasing hydrogenation, similar in manner to what is illustrated in Figure S4 . However, the differences are minor compared to those aforementioned and shown in the deconvoluted spectra of Figure S3 -4. Thus, it is hard for one to draw conclusions as to the physical or chemical meaning of these slight trends. For BD-UNCD, the peak at 1225 cm -1 has been one of great discussion with some proposing that it is due to boron incorporation in the diamond lattice which causes phonon vibrational modes, while others have begun to argue that it is actually the result of perturbed diamond lattice phonons, such as disordered carbon. [19] [20] [21] [22] When compared to the Control electrode, it appears that Raman spectra in Figure S5A indicate that even slight polarization of the BD-UNCD electrodes in the strongly acidic environment is enough to decrease this vibrational mode including a potential second peak in this region centered at ~1200 cm -1 . Comparison with Figure 1 seems to indicate that this decrease is correlated to the adsorption of oxygen. It is therefore possible that such adsorption corresponds to the creation of the aforementioned surface bound functional groups which are able to diminish the amount of disordered carbon at the surface, and therefore lead to a decreased intensity at 1200 cm -1 .
